Malonyl-CoA decarboxylase inhibition as a novel approach to treat ischemic heart disease.
During and following cardiac ischemia the levels of circulating fatty acids are elevated, resulting in fatty acid oxidation dominating as a source of oxidative metabolism at the expense of pyruvate oxidation. A decrease in the levels of myocardial malonyl-CoA (an endogenous inhibitor of mitochondrial fatty acid uptake) contributes to these high fatty acid oxidation rates. Low pyruvate oxidation rates during and following ischemia results in the accumulation of metabolic byproducts (lactate and protons) that leads to impaired cardiac function, decreased cardiac efficiency, and increased myocardial tissue injury. One approach to increasing pyruvate oxidation during and following ischemia is to inhibit fatty acid oxidation, which results in an improvement of both cardiac function and cardiac efficiency. A novel approach to decreasing fatty acid oxidation and increasing pyruvate oxidation is to increase myocardial levels of malonyl-CoA. This can be achieved by pharmacologically inhibiting malonyl-CoA decarboxylase (MCD), the principal enzyme involved in the degradation of cardiac malonyl-CoA. Studies with either genetic deletion of MCD in the mouse or with novel MCD inhibitors show that decreased MCD activity increases cardiac malonyl-CoA, resulting in an inhibition of fatty acid oxidation and a stimulation of pyruvate oxidation. The beneficial effects of MCD inhibition on cardiac function and cardiac efficiency suggest that this approach could be an effective means to treat ischemic heart disease.